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High Band GE Custom MVP (Exec II) 222 Mhz 
Conversion 


High-band GE MVP/EXECII Exciter on 220 Mhz 
(19D423293G2) 
Rev. C 
1 April 1990 


Procedure: 


1. Remove the cans from T105, T106, T107 and T108. 

2. Remove the T107 and T108 coils. 

3. Remove T105 and T106 coils and install them in the T107 and T108 locations. 

4. Remove all but 3 1/2 turns from the T107 and T108 coils and install them in the 
T105 and T106 positions. 

5. Remove R134 and L107. R134 may already be missing. 

6. Replace R130 with a jumper. 

7. Replace the following with the new values shown: 


. C138 - 6.2pf 

. C139 - 5.1pf 

. C141 - 3.9pf 

C146 - 13pf 
C147 - 6.8pf 

. C149 - 22pf 

. R101 - 100 1/4 watt 
. R126 - 470 1/4 watt 


ST» Oo & Oo & & 


8. Install a 1.8K 1/4 watt resistor, from the base of Q108 to the intersection of 
L108 and C144, on the bottom of the board. 
9. Reinstall the coil cans. - 


Notes: 


1. The last doubler, Q107, is now a tripler. 

2. The new crystal formula is: xtal = f/18. Calculate the fundamental frequency 
and put it back into the original crystal formula. Order the equivalent 
high-band frequency. 


= High-band GE MVP/EXECII Receiver on 220 Mhz 
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Mign Dane OF Uustom WivVr (exec il) 222 Mnz Conversion http://www.loop.com/~condor/mvp.htm 


(150-174 MHZ) 
REVC 
1 April 1990 


Oscillator Multiplier Board (19D423241G1): 
1. Install a 12pf capacitor in the space reserved for C412. 
2. Install a jumper between the bottom two turns of L403 closest to the position 
reserved for C417. 
3. Install a jumper from the center of L403 to the next turn, closest to R413. 
High Band Adapter Board (19B227258): 
1. Remove C460. 
Mixer Board (19C320153): 
1. Install a jumper from the center of L502 to the first turn of the inductor going 
towards C504. 
2. Install a jumper from the bottom center turn of L502 (closest to the gate of 
Q501) to the ground plane to the right of L502 and below C502. 
Dp RF Assembly (19D416693): 


1. Remove the helical resonators: 


L301/311, L302/L312, L303/313, L304/314, L305/315, L306/L316 and 
L307/L317. 


Remove | 3/4 turns from the cold end of each resonator and reinstall. A 


soldering iron in the few hundred watt range is required to complete the 
procedure. 
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Mid-Split to High-Split 


This chapter outlines parts required to change a Mid-Split (36MHz 
42MHz) MICOR to a High-Split (42MHz to 50MHz) MICOR. The 
tables that follow show the part numbers of the new parts you need 
to install, and in some instances show the value of the old part as 
well. 


to 


Motorola manual for the TX1IRTN series MICOR VHF LO radio 
sets. If this is not the case, it will not be possible to modify the 
radio, as the technician will have no way of locating parts and 
jumpers referred to. 


Note ta This document assumes that the technician has a copy of the 


Table 1-1. Receiver Parts to be Changed 
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L105-107, and L304-305 should be purchased from Motorola. 


Mid-Split to High-Split 
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Table 1-2. Transmitter P.A. Parts to be Changed 
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C502, C503, and Z501 should be purchased from Motorola. Failure to 
replace Z501 will limit your output power to about five watts. 


Table 1-3. Antenna Match Parts to be Changed 


Change |Change| New Part 
Designator| from to Motorola # | Description 


L601 should be purchased from Motorola. See the information in 
the manual concerning placement of this device and jumpers on the 
antenna matching board. 


1-2 Mid-Spiit to High-Split 
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High-split to Six Meters 


This chapter outlines parts required to modify a High-Split (42MHz 
to 50MHz) MICOR for operations on the Six Meter Amateur band. 
The parts required for this modification should be available over the 
counter at any better electronics parts supply house. The part values 
shown are for the replacement parts, not the original value. The 
technician should refer to the Motorola ae MICOR manual for 


parts location information. 


S| 
A\ 
Table 2-1. 
Receiver: Multiplier / Injection Amplifier Parts to be 
Changed 


Table 2-2. | 
Receiver: RF Preselector Parts to be Changed 
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2-2 High-split to Six Meters 


Table 2-3. Transmitter: Exciter Parts to be Changed 


240pf Capacitor, +5%, 500V silver mica 


33pf Capacitor, +5%, 500V silver mica 
100pf Capacitor, +5%, 500V silver mica 


Designator | Replace With 
C425 
C429 
C430 
C432 
C434 
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Note 


Warning 


Note 


If you wish your radio to be a carrier squelch radio, you must install 
a Jumper on the exciter board between P902 pins 8 and 10. This 
Jumper is shown on the schematic and parts locator as JU405. 


In manual part number 68P81008E35-N, the information shown for 
exciter part number TLB8160A Series is incorrect. In the chart on 
page 10-19, the information for capacitor C459 is shown in the line 
labeled C456. The information for C456 is shown in the “REVISIONS” 
on the back side of page 10-19. Ignore the information shown for 
C459 in the chart on page 10-19. 


In some radios, most notably the CHP radios, changing C439 to 3pf 
may cause the exciter to not operate properly, if at all, at the low 
end of the FM subband on six meters. Changing this capacitor back 
to the stock value of 4.7pf (for a High Split radio) should alleviate 
this problem. 
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Alternate 


High-Split to Six Meters 


3° 


Note 


v 


This is an alternate conversion which requires fewer parts but also 


requires modifying the tuning coils in the receiver and exciter. 


Modify coils L405, 406, 407, and 408 in the exciter by removing one 
turn from the top of each coil. The top of the coil is the end farthest 


away from the circuit board. 


Modify L105 in the receiver in the same way as the coils were 


modified in the exciter. Replace the indicated capacitors in the table 


following. 


Table 3-1. Alternate Receiver Mod Parts To Be Changed 


If you wish your radio to be a carrier squelch radio, you must install 


a jumper on the exciter board between P902 pins 8 and 10. This 
Jumper is shown on the schematic and parts locator as JU405. 
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Channel Elements 


The Motorola MICOR VHF LO band radios use the K1003 (receive) 
and K1004 (transmit) channel elements. Due to lack of availability 
of these channel elements, it may be desirable to use the K1005 
(receive) and K1007 (transmit) channel elements that the VHF HI 
band radios use. 


The K1003 and K1005 receive channel elements are interchangeable 
and no modifications are required. The K1007 needs some minor 
modification as described here to function as a K1004 transmit 
element. 


Se 
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Figure 4-1. K1004 Channel Element Part Locator Diagram 
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4-2 Channe! Elements 


PIN 1 = SWITCHED GROUND 
PIN 2 = KEYED +9.6 VOLTS 


PIN 1 PIN 3 = SIGNAL OUT 


Le, BOTTOM VIEW 
OF K1004 
Cty LD) CHANNEL ELEMENT 


Figure 4-2. K1004 Channel Element Schematic Diagram 


Table 4-1. K1004 Channel Element Parts List 
Designator Motorola Part # 
C 
C2 


C 


Description 


— 


Variable Capacitor 3.5pf-14pf 
Capacitor, 500V silver mica, 190pf 


Capacitor, 500V silver mica, 220pf 


Q 


4 
C5 


Capacitor, ceramic, 20pf 
Capacitor, ceramic, .0luf 
Capacitor, NPO, 7pf 
Capacitor, NPO, 9.5pf 


Q 
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Capacitor? 


Transistor, silicon NPN | M9571 
Resistor, 1/4W, 5%, carbon, 10KQ 
Resistor, 1/4W, 5%, carbon, 10OKQ 
Resistor, 1/4W, 5%, carbon, 2.2K 


1. Refer to the two preceding diagrams and parts list to change the 
parts specified. 


O|a| a 
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2. Remove the element cover and protective mica sleeve. 


. Remove the crystal (if there is one) from the standoffs. 


. Under where the crystal was mounted you will find three 1/4 watt 


resistors: two 4.7KQ (R1 and R2), and one 820 (R3). Replace 
each 4.7KQ with a 10KQ resistor, replace the 8202 with a PRAM, 
resistor. 


. Locate capacitor C7 and replace it with a 9.5pf NPO capacitor. 
. Install the crystal in the standoffs. 


. Replace the mica sleeve and cover. 
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CHP MICORs 
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The California Highway Patrol purchased MICORs with a complete 
second receiver and audio board mounted in a “doghouse” on 

the back of a standard MICOR. These radios operated as mobile 
repeaters when configured with the General Electric “Vehicular 
Extender” option. This option allowed the patrol officer to stay in 
radio contact outside of his vehicle using a VHF handheld transceiver 
operating on 150MHz. The officer would transmit on 150M4Hz, the 
vehicular extender would receive the 150MHz signal and rebroadcast 
it on 43MHz through the MICOR. The dispatcher would respond 

on 43MHz, the MICOR would receive on 43MHz, and the vehicular 
extender would pass the dispatcher’s message on to the patrol officer 
on 150MHz. | 


cas, 


Conversion to 
Standard MICOR 


Removing the Second 
Receiver 


Note Fe 


Most of the CHP MICORs available on the Amateur market today 
do not have the Vehicular Extender option in them, but still have the 
control group and second receiver installed. This section will describe 
how to convert the CHP MICOR to a stock 4 channel MICOR. As in 
previous sections, it is necessary to have a Motorola MICOR manual 
at your disposal. 


A new part is required from Motorola to complete this procedure. It 
is the rear chassis plate, Motorola part # 64-84100B01. 


1. Remove the Antenna Cable Splitter 
a. Disconnect antenna cable at splitter. 


b. Remove screw holding splitter to control board and lift the 
splitter out. 


c. Disconnect the cables running from the splitter to the two 
receiver boards at the receivers. 


d. Connect the remaining antenna cable to the front receiver 
board. 


2. Remove the Aft Interface Board 
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5-2 CHP MICORS 


a. 


. Remove the two screws holding the aft interface board to the 


chassis at the rear of the control board. 


. Disconnect brown wire which runs from the aft interface board 


to the front panel connector at the front panel connector. 


. Remove the eight screws (four on top, four on the bottom) 


holding the Second Receiver “doghouse” to the back of the 
unit. Pull the “doghouse” slightly away from the main unit 
(0.5 inches or so). 


. Fold the aft interface board back over the “doghouse”. 


. Observe the cable bundle as it passes through the rear chassis 


from the “doghouse” to the front panel connector. As wires 
from this bundle go to connecting points on the control board, 
disconnect them. 13 wires connect to the control board, 3 
connect to the front panel connector (one is soldered on), and 2 
go to the audio / squelch board. 


. Carefully remove the “doghouse” from the main chassis. 


. Remove and retain the plastic cover guide and mounting screws 


from the “doghouse” assembly. 


. Install the plastic cover guide with the mounting screws to the 


new back chassis plate. Using the screws removed in step (a), 
mount the new back plate to the main chassis. 


. Remove the Forward Interface Board 


Remove the two screws holding the forward interface board to 
the front panel connector. 


Disconnect the two wires running from the forward interface 
board to the front panel connector at the front panel connector. 


c. Remove the forward interface board. 


. Remove and retain the two screws holding the forward interface 


board mounting bracket to the front panel connector. 


. Remove the forward interface board mounting bracket and 


replace the two screws from step (d) in the front panel 
connector. 


. Remove the white-blue wire from the front panel connector and 


control board. 


Modifying the 
Audio / Squelch 
Board 


Note A part is required to complete this procedure. It is a 1000pf 
capacitor, +5%, 500V silver mica. 


1. Remove the Audio / Squelch Board 


a. Disconnect the red wire from the audio / squelch board to the 
PL board at the PL board. 


b. Free the two mounting screws which hold the PL board to the 
chassis and audio / squelch board. 


c. Remove the PL board from the unit. 


d. Turn the unit over and remove the shield covering the audio / 
squelch board. 


e. Free the four screws holding the audio / squelch board to the 
chassis. 


f. Remove the audio / squelch board. 
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2. Modify the Audio / Squelch Board 
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CHP MICOR AUDIO / SQUELCH BOARD 
SHOWN FROM COMPONENT SIDE 


Figure 5-1. Audio / Squeich Board Detail 


a. Remove the small printed circuit assembly and red wire from 
the audio / squelch board. 


b. Install a jumper across the lands the circuit board assembly in 
step (a) was mounted on. 


c. Remover jumpers labeled “A” and “B” as shown in Figure 1. 
Clean the lands on the audio / squelch board. 


d. Replace C224 with a 1000pf capacitor. 
. Replace CX with a jumper. 
. Remove RX and discard. 


- Install a jumper between lands labeled “1” and “2” in Figure 1. 


me oR > Oo 


. Install a jumper between land “4” and the post mounted on 
the audio / squelch board immediately adjacent to land “4”. 
Mount this jumper from the solder side of the board. 


i. Install jumper JU201. 
J. Reinstall audio / squelch board in RF deck and replace shield. 
k. Reinstall receiver PL board in RF deck. 
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Modifying the ACM 


Warning 


Modifying the 
Interconnect Cable 


Note 


Warning 


% 


The following steps will convert the customized CHP Alternate 
Control Module (ACM) to a stock four-channel ACM. Some parts 
from the “upper” card in the CHP System 90 package will need to be 
modified, and other parts will need to be purchased. 


This portion of the CHP modification procedure has not been 
completed at this time. 


The following steps will convert the CHP interconnect cable for use 
with either the standard four-channel Alternate Control Module 
(ACM) alone or for use with the ACM in conjunction with the 
four-channel scan card. 


This procedure requires some jumper cable assembly which in turn 
requires some Motorola parts: 9 84151B01, bag of 20 connector pins. 
24 pins are required, but one bag may suffice if some cables already 
present in the CHP interconnect cable assembly are used. 


= Remove all wires from the large black connector, large white 
connector, and blue connector using the pin removal tool. Discard 
the large white connector. 


ws Cut the wires from the small white connector. Discard the small 
white connector. 


w Fold back all the wires removed from the small white connector, 
and also the following coded wires: 


oO violet 
O white-gray 
o red-blue 


Wire tie these wires to the interconnect cable so they will not 
become tangled later. 


Do not remove the wires from the two-pin black connector body. 


= Twelve jumpers with connector pins at both ends will have to be 
assembled. It is suggested that these be about eight to twelve 
inches long and of the same color code as the interconnect cable 
input wire they are associated with. Color code is not critical, but 
will aid in any future troubleshooting which may be required. The 

_ jumpers will be required if any information is listed on the Out Of 
Channel Scan column in the table below. 


w Use the following table to connect the wires to the connector 
bodies as shown. Read the table from left to right. As an example: 
the yellow wire from the interconnect cable would connect to the 
Channel Scan 6-pin connector body at pin # 3 (denoted as 6pCB 
#3), then a (yellow) jumper would go from the Channel Scan 


CHP MICORS 5-5 


6-pin connector body pin # 5 (denoted 6pCB #5) to the ACM 
large black connector body pin # 1 (denoted LB #1). Other 
abbreviations shown are: 22pCB (22 pin connector body), SB 
(small black), and BL (blue). 


Note If you do not wish to use the Channel Scan option, skip the two 
re columns labeled Into Channel Scan and Out Of Channel Scan, and 
connect the color coded cables directly to the ACM connector bodies 
as shown in.the column labeled Into ACM. 


Table 5-1. Interconnect Cable Wiring 


Interconnect Into Out Of 
Cable Color | Channel Scan | Channel Scan | Into ACM Notes 


6pCB #6 22pCB #2 SB #1 | Wire already at SB #1 


LB #16 


Black- Violet 

Black-Green 

Black-Brown 
Black- Yellow 
Shield 


22pCB #22 
22pCB #3 
22pCB #13 


22pCB #11 
22pCB #1 
22pCB #12 


LB #17 | Center conductor Red coaxial 
LB #10 |Shield Red coaxial 


LB #9 
SB #2 
LB #4 
LB #22 
BL #3 
BL #4 
BL #5 
BL #6 


LB #2 | Speaker low 


Brown 


Shield 


Wire already connected 


GO 
o | 
oy 5 
5 | oq 
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Black-Blue 

22pCB #20 
22pCB #19 
22pCB #18 
22pCB #17 
22pCB #16 


Black-Orange 
Blue 


22pCB #9 
22pCB #8 
22pCB #7 
22pCB #6 
22pCB #5 


Gray 
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22pCB #14 
6pCB #1 
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Orange 6pCB #4 


Green 


Black 


Black LB #3 {Speaker high 
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QLN1301A 12 Frequency Deck 


This section describes the interconnections between the standard 
MICOR deck and the QLN1301A 12 Frequency Option Deck which 
mounts in place of the stock MICOR back plate. It also describes a 
modification to reduce or eliminate a wide band noise problem which 
may occur in units converted from Mid-Split (36MHz to 42MHz) to 
Six Meters. 


QLN1301A 
Interconnection 


The 12 Frequency Option takes four of it’s twelve control lines from 
the traces on the stock MICOR control board. These would be 

the leads for F1 through F4. Short wires from the control board 
pass through the back of the radio set to the option deck. See the 
diagrams following. 


Because the first four receive channel elements (F1 - F4) will still 

be located on the stock receiver assembly, control lines must pass 
back to the receiver from the option deck. In the diagrams, these are 
labeled F1 - F4 Receive Select. All other lines are labeled just Fl - 
F4 Select. 


The other eight control lines, F5 through F12, are passed via wire 
from the front panel connector P901 on the MICOR directly to the 
option deck. 


All twelve transmit channel elements are located on the option deck. 


Switched supply voltages are also provided to the option deck from 
the receiver and exciter boards, and signal outputs are routed to the 
receiver and exciter through coaxial cable. 


Installing a 12 Frequency Option will require the removal ofa 
capacitor from the exciter board, C411. Detail is provided in the 
diagrams for connecting the coaxial cables to their respective 
destinations. 
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TO EXCITER: 
TO CONTROL BOARD: TO EXCITER: ORANGE wine | REMOVE C411. CENTER 
GREEN WIRE TO SWITCHED TO KEYED 9.6V AT PIN CONDUCTOR GOES T0 


9.6V SUPPLY AT J904 PIN 6. 2 OF CHANNEL ELEMENTS | C41! LAND CLOSEST 
TO U402, THE SHIELD 
TO RECEIVER: CENTER CONDUCTOR TO a a GOES TO GROUND AT 
PIN J! OF OSCILLATOR OUTPUTS, GROUND A LAND BETWEEN R402 
TO CHASSIS AT REAR CENTER BOLT BOARD: TO AND CR401. 
NEAREST RECEIVER. GROUND 
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COIL SEE NEXT DIAGRAM. 
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Figure 6-1. QLN1301A Layout And Connection 
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BLACK/ORANGE = Fl SELECT 

BLACK/RED = F2 SELECT 

ORANGE/BLACK = F3 SELECT 

BLACK /YELLOW = F4 SELECT 
aca 

(NOTE: THESE LEADS COME FROM 

THE CORROSPONDING LANDS ON THE 

STOCK MICOR CONTROL BOARD.) 
a Sa 

BLUE = F1 RX SELECT 

WHITE = F2 RX SELECT 

GREY = F3 RX SELECT 

YELLOW = F4 RX SELECT 


BLACK/GREEN = F5 SELECT P901.23 
BLACK/BLUE = F6 SELECT P901.28 
BLACK/VIOLET = F7 SELECT P901.29 
BLACK/GREY = F8 SELECT P901.30 
BLACK/WHITE = F9 SELECT P901.31 
BLACK = F10 SELECT P901.32 - 

TAN = FIl SELECT P901.33 
TAN/RED = F12 SELECT P901.34 


Figure 6-2. QLN1301A Connection Detail 
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QLN1301A 
Wideband Noise 


In some radios the addition of the QLN1301A 12 Frequency Option 
will cause a wideband noise problem to occur in transmission. This 
problem only manifests itself when the radio is radiating through an 
antenna, it will not be noticed on a test bench with a dummy load. 


The problem will appear as several MHz bandwidth of signal in the 
band of interest (six meters) when the transmitter is keyed. The 
problem may be more obvious when the radio covers are removed. 
The cause is RF getting back into the radio in the control lines 
and/or signal lines for the 12 Frequency Option, and also into the 
MIC HI and TONE lines from the control head. This problem may 
not occur in radios with the 55 watt PA, but will almost always 
occur in the 100 watt PA versions. 


The following procedure describes the addition of ferris beads 

to various control and signal lines in the radio deck, and also the 
addition of two decoupling caps in the MIC HI and TOWE lines. 
Motorola part number 76-84069B01, bag of 5 beads, and requites es 
bags will be needed. The value of the capacitors is 68cef, 500 WsiWNer 
mica. 
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220MHz CONVERSION 


This chapter applies to any VHF high band MASTR Executive I], 
and describes the steps necessary to convert the receiver and exciter 
strips for operation in the 220MHz band. Please note that the high 
band power amplifier can not be converted, and must be replaced 
with an after-market amplifier. The exciter will develop about 
100mW of RF power. 


It is recommended that the technician have a copy of the manual 
for the radio being modified for reference to the following part 
designators and their locations. 


Exciter 


1] The instructions which follow are for a high split (150.8MHz to 
c*] 174MHz) exciter. If the unit being modified has a low split (138MHz 
to 155MHz) exciter, modify it per the documentation in the service 
manual for a high split configuration. A low split exciter has R134 
mounted; it is located next to T108, between the can over T108 and 
the output connector. If R134 is missing. the exciter is a high split. 


High Split 


1. Remove the cans from T105, T106. T107, and T108. 
2. Remove coils T107 and T108. 


3. Remove T105 and install it in the T107 location. Remove T106 
and install it in the T108 location. 


4. Remove all but 3 1/2 turns from the coils removed in step (2.) 


5. Install the coils modified in step (4.) in the locations for T105 and 
- re LOG tia we - - = : - - - : ciao alien 


6. Remove L107. 


7. Perform the modifications itemized in the following table: 
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Table 1-1. Exciter Parts To Be Changed 


Ceramic disk, 5%, 500VWDC 
Ceramic disk, +0.5pf. 500 VWDC 
jumper %6- ‘ SHAT 00 4 
Pe eee 


8. Re-install the coil cans. 


9. Tune the exciter per the manual tuning procedure. 


The last doubler, Q107, is now a tripler. This makes the new crystal 
formula XTAL = f + 18 where XTAL is the crystal oscillating 
frequency (in MHz) and f is the operating frequency of the 
transmitter (in MHz). The original equipment crystal formula was 
XTAL = f + 12. When ordering crystals, the crystal vendor may 
require an “operating frequency” instead of a “crystal frequenc-”. If 
this is so, convert to an operating frequency for a standard radio by 
dividing the 220MHz operating frequency by 18 and then multiplying 
the result by 12. The resulting frequency (in MHz) is the equivalent 
original equipment operating frequency. If vou provide this operating 
frequency to a vendor and tell him it is for use in a GE MASTR 
Exec II, the crystal you receive from him will operate the exciter at 
the desired 220MHz frequency. 


Receiver 
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1. Install a 12pf capacitor in the space reserved for C412. : 


The following steps require the board to be oriented in the following 
manner: component side up with the oscillator plug-in module 
(ICOM) in the upper left corner. 


2. Short the bottom two turns of L403 (printed circuit inductor 
closest to you) to the junction of C417 and C419. There is a land 
in the printed circuit inductor for this purpose. It is located on 


Mixer Board 


Orientation 3 


RF Assembly 


HOT! Pe 


the right side of the turn in question. Solder a jumper wire from 
this land to the junction of the capacitors. 


cw 


Short the center of L403 to the first turn above the center 
(towards the ICOM). Do this by removing the mask from a 
portion of the trace directly above the center of the printed circuit 
inductor and soldering a jumper from the trace to the center of 
the inductor. 


The following step requires the board to be oriented in the following 
manner: component side up with the RCA type RF connector at the 
top. 


Short the center of L502 (just to the left of the RCA connector, with 
a variable capacitor on it’s right side) to the first turn above the 
center. Do this by removing the mask from a portion of the trace 
directly above the center of the printed circuit inductor and soldering 
a jumper from the trace to the center of the inductor. 


The first step in this procedure requires the use of a propane torch. 
The coils mentioned are soldered directly to the metal casting of the 
RF front end, and standard bench-type soldering irons will not heat 
them effectively. 


—) 


Remove 1 3/4 turns from L301/L311, L302/L312, L303/L313, 
L304/L314, L305/L315, L306/L316, and L307/L317 and re-install 
the coils. 


ie 


Remove the plastic front panel from the radio deck by turning 
out the two screws in the handle and pulling the front panel away 
from the deck. 


ow 


Looking at the back of the front plastic front panel, find and 
cut out the hole on the side opposite the opening for the input 
connections. 
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BOLES ORILLED SBOULD BE BIC ENOUCE TO 
ACCEPT A 6-32 PAN BEAD SCRSY. RETAINING 
NOTS MOONT PROM BOTTOM OF PLATE. 


—= _ 15/16" -— 


Figure 1-1. Receiver RF Connector Mounting Plate 


4. Refer to Figure 1-1, Receiver RF Connector Mounting Plate, and 
construct the metal bracket which holds the receiver RF connector 
to the front of the radio deck. This plate will mount to the front 
of the radio deck casting opposite the stock interconnect cable 
mounting plate using existing mounting holes in the radio deck. 
When the new plate is mounted. drill hoies to accept the UHF 
connector and shield assembly in it. Depending on the handle 
configuration of the plastic front pane! which mounts to the radio 
deck, it may be necessary to “notch out” a portion of this bracket 
such that the front panel will seat properly. This notch will be 
about midway up the left side of the FRONT view shown in Figure 
1-1. 


5. Disconnect the cable (RCA connector) at the receiver input. Cut 
the other end of this cable from the rear casting of the radio 
deck at the antenna switch assembly. Solder the open end of this 
cable to the UHF connector and shield from the previous step. 
--Reconnect the RCA connector to the receiver input and mount the 
UHF connector and shield to the mounting plate from step (4.). 


6. Tune the receiver per the manual tuning procedure. 


In the Vehicular Extender Units (VEUs), it is necessary to remove 
the attenuator in the receiver input. This is a small circuit board 
with one RCA type connector and three resistors mounted on it 
located just next to C301 and C302 in the RF front end. Connect 
the receiver input cable which had been connected to the attenuator 
directly to the RF front end input connector. 
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In the VEUs it may also be required to remove the 300mW power 
amplifier and antenna switch board to facilitate the installation of 
some other power amplifier assembly (see Chapter 2). Save the RF 
filter network, it will be used in one of the 220MHz PA projects in 
chapter 2. The PA itself, and the antenna switch module, may be 
discarded. as they are not required or useful in the 220MHz unit. 


The new crystal formula is XTAL = (f-11.2) + 12 where XTAL is 
the crystal oscillating frequency (in MHz) and f is the operating 
frequency of the transmitter (in MHz). The original equipment 
crystal formula was XTAL = (f-11.2) + 9. When ordering crystals, 
the crystal vendor may require an “operating frequency” instead of a 
“crystal frequency”. If this is so, convert to an operating frequency 
for a standard radio by subtracting 11.2 from the 220MHz operating 
frequency and dividing the result by twelve. Take the resulting 
figure, multiply by 9, and add 11.2. The resulting frequency (in 
MHz) is the equivalent original equipment operating frequency. If 
you provide this operating frequency to a vendor and tell him it is for 
use ina GE MASTR Exec II, the crvstal you receive from him will 
Operate the exciter at the desired 220MHz frequency. 
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220MHz POWER AMPLIFIER 


Several possibilities exist for a 220MHz Power Amplifier. The VHF 
high band board in the VEUs (or standard high band Executive II, 
for that matter), was designed with an upper operating frequency 
limit of 174MHz. Extensive modification of this board would be 
required to enable operation in the 220MHz band, and it is much 
more cost effective to build or buy a 220MHz power amplifier. 


Special care must be taken in attenuating the harmonics of the 
220MHz signal. There is no significant filtering of harmonics in the 
exciter, so potential amplifiers snould utilize either pre-filtering at the 
input or RF PA filtering at the output, or both. 


The exciter develops about 100mW of RF power. Some commercial 
power amplifiers are available which may provide up to 20 watts 
output when driven with this input, however most of them depend on 
the source to provide some sort of harmonic filtering. 


This chapter includes documentation on application of a commercial 
power amplifier. and also on a built-up PA. The build-up includes 
typical operating parameters, parts list, and schematic. 


eee 
Build-Up PA This section describes the Power Amplifier built around an SAV-15 


integrated circuit. 


This power amplifier will develop about 25 watts with the 100 
milliwatts input of a properly tuned exciter. The output is filtered 
for reduction of the second harmonic amplitude. 


Ri through R3 comprise an attenuator to limit the input to [C1 to 
an acceptable range. Note that slight variation in values may be 
required to select optimum attenuation. —--— - _— 


C3 through C7 and L1 through L4 comprise a low-pass pi network 
for harmonic filtering. . 
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The Amplifier ICl is an SAV 15 broadband amplifier hybrid IC. It needs to be 
mounted on a heatsink or. better, to the chassis for heat dissipation. 
-IC1 and Cl, C2, C8 through C11, L5, and L6 should all be mounted 
in a shielded container to limit RF coupling problems. 


Cl and C2 are surface mount components and should be mounted as 
closely as possible to the inputs of IC1. Positioning of the rest of 
the components mentioned in the previous paragraph is not critical, 
as long as they are all within the shield. All of the capacitors and 
inductors in this shielded container are for RF decoupling or power 
source filtering. 


C12 and C13 are feedthru capacitors, supplying the DC voltages to 
the interior of the shielded container. 


Q2 and R5 are taken from the MASTR Exec II high band PA 
assembly in stock (not WEU) radios. See parts list for details. 


C14 is for power source filtering. 
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Table 2-1. Build-Up PA Parts List 


Description 
ee 1000pf chip (surface mount) capacitor 

cz |_——___ to 0p chin (surface mount) capacitor 
es | tpt uncased mica capacitor 
Wi naa 
[Neo 
ae | 20pf un-cased mica capacitor 

oz | ater unccased mica capacitor 
[AE ea 
oo | fa rat tantalum capacitor 


470pf mica capacitor 


ge 1000pf chassis feedthrough capacitor 

ea | reals 1000pf chassis feedthrough capacitor 
Ly Sage Eee a 
CL a a a 
2 turns # 18 wire, 7/32 inch ID, 1/8 inch turn spacing 
2 ad 2 turns # 18 wire, 7/32 inch ID, 1/8 inch turn pane 
[Sa eyesore reer 
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Figure 2-1. Build-Up 220MHz Power Amplifier 
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Commercial PA 


This chapter explains the use of the Mitsubishi M57774 RF power 
module. This device is available through RF Parts Co., PO Box 700, 
San Marcos, CA 92069. (619) 744 0728. Use of this module allows 
the unit to develop 25 watts (adjustable) from the exciter input with 
minimal support circuitry. 


The installation of this RF module also utilizes the original R¥ filter 
network from the VEU. It is adjusted for proper operation in the 
220M Hz band. 


RF and A+ connections are made within the radio deck. No external 
circuitry is required, and the RF power module is bolted directly 

to the chassis for heatsinking and grounding. Use a good thermal 
compound to mount the module to the chassis. Some VEUs have 
extrusions on the deck which must be ground down to provide a flat 
mounting surface. 
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Mo//7/74 


1) Input 

2) 1st stage power supply (variable) 

3) 2na stage power supply (fixed 13 SVOC) 
4) Outout | 

5) Ground (chassis) 
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Figure 2-2. Mitsubishi M57774 Pinout Configuration 


Variaple OC 
{Controls ower Oulpul) 


ZZ0UH? 'esu! . ZT20VUH? Outout 


Tram VEU lrcte- 1 sy Ts VEU RF Filler 


Wrls /MG_ 770. LLG STOOP a 


Figure 2-3. Commercial PA Schematic 
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Table 2-2. Commercial PA Schematic Parts List 
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Figure 2-4. RF Filter Module 


Figure 2-4 shows the stock RF filter found in the VEU. Tuning this 
for 220MHz requires manipulation (“spreading”) of coils L1 and 

L5. They should be adjusted for exactly 1dB of insertion loss at the 
frequency of interest (220MHz). adjusting for lower loss may cause L3 
to become very HOT. Use caution. A network analyzer is very handy 
for this job. 

Connect the output of the RF power module directly to the input of 
the modified RF filter using 502 coaxial cable. Connect the output 
of the modified RF filter network to the transmitter RF connector on 
the front panel of the radio using the RCA jack J202 at the RF filter 
assembly. 

Adjust the potentiometer shown in Figure 2-3 for the desired power 
output. 
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VEU SYSTEM BOARD MODIFICATIONS 


Note 1] 


® 


Warning F) 


This chapter deals exclusively with the Vehicular Extender Unit 
(VEU) as manufactured for the California Highway Patrol and 
documented in manual part number LBI32570. This modification 
was performed on combination number MVRI16HS SPL, serial 
number 0386684. The technician should have a copy of this manual 
at his disposal for use in identifying parts and circuit board 
assemblies as reference is made to pin and connector numbers not 
shown in this document. Questions or comments regarding this 
procedure should be directed to Paul J. Lorona KBG6MIP. 


This procedure is not usable for standard VHF high band radios. 


1. Position the radio deck upside down with the handle facing vou. 


2. Remove the four screws holding the logic board to the chassis 
and remove the logic board from the radio deck. (See Figure 3-1 
below for location of logic board.) Discard the logic board. 


SARC. COVERING 
OUNTING SCREWS. 


Figure 3-1. VEU RF Deck Board Location 
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Caution _ Steps (3.) through (11.) of this procedure apply if the VEU is to be 
equipped with the internal controller documented in Chapter 4. If 
the internal controller is to be used, perform this entire procedure. 


If an external controller is to be used, disregard steps (3.) through 
(11.) of this procedure, and continue with step (12.). Chapter 5 
documents external controller interfacing. 


3. Temporarily remove the System Board by removing the cables 
connected to it, removing the screws, nuts, and standoffs as 
required, and removing it from the radio deck. There are eight 
screws holding the system board in the deck. One screw, the 
one holding the Receiver Audio Mute Assembly, is threaded 
into a standoff which must also be removed. There is a voltage 
regulator transistor on the lower right corner of the board, and 
it is mounted with a nut and lockwasher. These must also be 
removed. 


4. Cut the Channel Guard modules off of the System Board as 
shown in Figure 3-2 below. Although exact path of cut is 
not critical, the units modified for this documentation used a 
path which started just left of the diodes shown to the left of 
the Receiver Audio Mute Assembly (shown as CAS Inverter 
Assembly in Figure 3-2) and proceeded roughly through the 
middle of the tone module housings as shown. The aluminum 
covers of the tone modules must be removed, as well as the 
modules themselves, before this cut can be made. Discard the 
Channel Guard portion of the System Board. Re-install the 
System Board in the radio deck and secure it with the required 
hardware (three screws will be left over). 
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Figure 3-2. VEU System Board 


. Remove the RF Deck front panel plastic cover by turning out the 


two screws adjacent to the handle. 


_ Remove the four screws holding the front panel connector bracket 


to the main chassis and fold out the bracket to expose the wires 
connected to the back of the connector. 


Cut away all wires from the back of the connector. 


_ Solder a black wire from pin 25 of the connector to J901A pin 6. 


_ Solder a red wire from pin 28 of the front panel connector to 


JQO1A pin 10. 


Modify an interconnect cable to provide +12VDC to pin 28 and 
ground to pin 25. All other wires may be removed. (the VEU 
cable is not a typical GE Exec II interconnect cable.) 


Re-mount the connector bracket to the main chassis and reptace 
the front panel plastic cover. 


Solder a jumper from J903 pin 7 to J903 pin 3. This ties the 
receive oscillator control line to +10V, causing the receiver to 
always be active. 
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INTERNAL CONTROLLER 
INSTALLATION AND INTERFACE 


Warning a 


This section documents the installation and interfacing of the WBEJHQ 
Repeater Controller to a VEU modified per the previous chapter (3). In 
general, the signal pickoff and injection points are the same as would 
be found in a standard Executive Il, but there the similarity ends. The 
WB6JHQ Repeater Controller is a full feature control system on a a 
inch by 6 inch circuit board. For information regarding the WB6JHQ 
Repeater Controller contact Chuck WB6JHOQ at (voice) 714 592 3135 
or (BBS) 714 599 6612. 
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Installation 


1. Refer to Figure 4-1. Move the tall standoff “A” to the location of 
short standoff “B”. This will require removing standoff “B”. 


2. Using the Controller circuit board as a template, mark the 
location of a new hole for a third standoff. This third hole should 
be for the standoff which will be under the +SV REG voltage 
regulator in one corner of the Controller. 


3. Drill the new standoff hole and move tall standoff “C” to the new 
hole. 


4. Mount the Repeater Controller to the radio deck. 
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Figure 4-1. VEU Standoff Location 
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4-2 INTERNAL CONTROLLER 
INSTALLATION AND INTERFACE 


EXTERNAL CONTROLLER INTERFACE 


This chapter describes modification to an existing interface cable 
and to the wiring harness inside the MASTR Executive II Vehicular 
Extender Unit. The VEU system board differs significantly from 
the System Audio Squelch (SAS) board of a stock radio. Generally 
speaking, a stock high band MASTR Exec II can be modified in 

a similar manner to that described within this chapter, but the 
technician should refer to the appropriate manual for location of 
required injection or detection points within the System board. 


Refer to Figure 3-2 for the location of test points mentioned in the 
following procedures. 


a 


Radio Deck 1. Remove the RF Deck front panel plastic cover by turning out the 
two screws adjacent to the handle. 


2. Remove the four screws holding the front panel connector bracket 
to the main chassis and fold out the bracket to expose the wires 
connected to the back of the connector. 


3. Remove all wires from front panel connector which originate at 
J901B (upper right hand corner of assembly shown in Figure 
3-2). 


4. Remove all cables from the Molex connector at J901A except 
pins 6 (gray #16 AWG wire) and 10 (white #16 AWG). 


5. Remove from the front panel connector all wires which originated 
at JOOLA. 


6. Using the wires removed in steps (3.) through (5.), solder wires 
to the front panel connector as shown in the table below: 
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ion 13. CTCES DETECT TO CONTROLLER 


Figure 5-1. External Controller Interface Locations 


. Cut off any Molex pins which may be on the open ends of the 


wires soldered to the front panel connector in the previous Steps. 


Solder the Orange wire to TP17 on the System board. This is 
the Push-To-Talk lead from the external controller. 


Solder the White / Black (center conductor) wire to TP16 on the 
System board. This is receiver audio for the external controller. 


Solder the shield from the coaxial cable used in the previous step 
(White / Black) to a convenient nearby ground point on the 
System board. 


Solder the White / Red (center conductor) wire to P902 pin 4 
(lower center of Figure 3-2). This is the audio from the external 
controller for the exciter. 


Solder the shield from the coaxial cable used in the previous step 
(White / Red) to P902 pin 5 or 6 (both are ground). 
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Interface Cable 


Modify an interface cable to properly match up to the modified 
front panel connector. Any interface cable will work, as long as it's 
connector will mate to that of the VEU front panel. Wire colors 
shown here were obtained by modifying an interface cable from 

the original VEU application (MASTR Exec II VEU to Motorola 
MICOR deck and control group). Colors are unimportant, as long 
as one remembers which color provides which function, once all the 
equipment is back together. 


Table 5-2. Interconnect Cable 


Function 


Connector 


Pin # 


Wire Color 


Green center conductor 8 


Other wires may remain connected to other pins in the cable, and 
these can be used to operate optional equipment and / or functions 
inside the VEU radio deck (such as stock or after-market CTCSS 


equipment). 


Signal Levels 


= CAS: When no signal is present in the receiver (receiver squelched). 
the CAS line is held near ground. When a carrier is applied to 
the receiver, this line will go to approximately 9.2 volts. The 
squelch adjustment for the receiver. R25. is the leftmost of the two 
adjustments shown in Figure 3-1. 


» CTCSS Detect: This line will be at a TTL high when no CTCSS 
tone is present in the received signa! (i.e. the correct tone is not 
present). The line goes to TTL low when the correct tone is 
present. 


= RX Audio: There can be up to 10 volts peak-to-peak of audio 
available at TP16, depending on the setting of R608 in the Limiter 
/ Detector circuit. The load the controller presents to the signal 
line will determine the actual level. Adjusting R608 is acceptable, 
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provided the technician remembers that this will affect audio level 
at the local speaker (if installed). 
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2ZonHz LINEAR AMPLIFIER KIT 


Parts List 
eLub chip 
SOOLUE Chip 
3.3uF/16V tant. 
W677/2 module 
7809 regulator 
ferrite bead 
pcb 
#24 enamel wire 


+12-14V 
ON TX 
(BIAS) 


Ca .lukje.001luF chips, 


MODEL 220PAK 


Specifications 


Power in 
Power out 

Vee 

ve 

Frequency 
Active Device 


100mW 

16W linear, 20W saturated 
12-14VDC 

3A peak 

420-450mHz 
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M677(2 Pin Out 


9 9V REG ee er 
TO iavee 
TO | mop 3 Bias 
71809 : 4°-NOo2- 
View 5 RF Out 
6 RF and DC 
| Ground (Flange) 
In 9 OUT 
O 9v 
11-16V SG 
iz 
S) 


EG Vee 
Ug ay NIA p14 


3.3uF tantalum in parallel 


Cl 3.3yF 16V Tantalum Electrolytic 

Ul 7809 Voltage Regulator 

FB Ferrite Bead 

RFC 15 turns #24wire, 1/8"I.D. (note: 2 pcb traces must be cut to 
install RFCs. 


For AM VIDEO, add 100nF Electrolytic from Vcc to ground, and 
Pin 3 to ground. 

Amp will fit in BUD CU124 or HAMMOND 1590B box if regulator 
Len Dent Up Cov hiG.on front wall ; . 
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MITSUBISHI RF POWER MODULE 


M57774 


220~22SMHz, 25W, FM MOBILE RADIO 


DESCRIPTION 

The M57774 is a thick film RF power module of 220 ~ 
225MHz, 30W output, specifically designed for 220 ~ 
225MHz, 25W FM mobile radios. 


FEATURES 


High gain: Po 2 30W (Gp 2 20dB) @f = 220 ~ 225MHz, 
Vec = 12.5V, Pin = 0.3W, Z, = Z, = 5002 

High ruggedness: Ability to withstand more than 20:1 
load VSWR when operated at f = 220 ~ 225MHz, Vcc = 
15.2V, Po = 30W. 

Wide operating case temperature: Tciop) = -30 ~ 
+110°C 

Small package: 23.5W x 66L x 9.8H (mm) 

Use of first stage AB class operation and feedback circuit 
enables continuous and stable amplification from low 
level to high level. 


“APPLICATION 


Output stage of 220 ~ 225MHz, 25W FM mobile radio 
application 


EQUIVALENT CIRCUIT 


Ist STAGE DC 
POWER SUPPLY 


OUTLINE DRAWING Dimensions in mm 


@ INPUT PIN 
@ 1st STAGE POWER SUPPLY PIN 

D> FINAL STAGE POWER SUPPLY PIN 
@® OUTPUT PIN 

® FIN (GROUND) 


FINAL STAGE 
POWER SUPPLY 


FIN 
(GROUND) 


OUTPUT 
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MITSUBISHI RF POWER MODULE 


MS7774 


220~225MHz, 25SW, FM MOBILE RADIO 


ABSOLUTE MAXIMUM RATINGS (Tc=25T unless otherwise specified ) 


rai aa ll 
Toten) [coapein ov memenen RY RIT deeges wae ened oe 
Ta | Sperone | eg oe Loe pal 


ELECTRICAL CHARACTERISTICS (Tc = 250 unless otnerwise specitied ) 


Supply voltage 


Unit 


Pre ee ee 


Test conditions 


Parameter 


Output power 


es 


Voc=12.5V, f=220~225MHz 
Pin=0.3W,. Zg=Z_=50Q 


Output VSWR 


Vec=15.2V, f=220~225MHz, 
Po =30W, Zg=509 


Load VSWR tolerance 


TEST BLOCK DIAGRAM 


VECTOR 


SPECTRUM 


VOLTMETER ANALYZER 


M57774 


DIREC- Zg=50Q | | | ZL_=S50Q | oIREC- 
S.G ATT TIONAL © zm) 6 TIONAL ATT. mace 
COUPLER | . coupLer | | 4008 


acerca a 


10d8 + VARIATION 


rp------ 


SHORT TERMINATED | 1,1) 
VARIABLE COAXIAL m 
DC POWER DC POWER 
SUPPLY SUPPLY 
(Voc1) (Voecz2) 
PIN: 
@ INPUT C: 4700pF, 33uF IN PARALLEL 


@ 1st STAGE POWER SUPPLY PIN 

@ FINAL STAGE POWER SUPPLY PIN 
@® OUTPUT PIN 

© FIN (GROUND) 
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MITSUBISHI RF POWER MODULE 


MS7774 


220~225MHz, 25W, FM MOBILE RADIO 
TYPICAL CHARACTERISTICS 


- OUTPUT POWER, TOTAL OUTPUT POWER, TOTAL CURRENT, 
EFFICIENCY, INPUT VSWR VS. FIRST-STAGE CURRENT VS. 
FREQUENCY INPUT POWER 
10 E 
ee 
5 c 
5 : os 
ine = <= 3 we 
ry S ec 2 es 
- n 
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w 1 ac 
Lond = Re 
2 — > ¢ & 0.7 
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3 O47 z 2 03 eS 
eI, ‘o de oe 
S142 ae 
o<d, = rd 
ie ee0mece (228 “eco 2e8) F230iI2e32 ° u 0.01 0.02 0.03 0.05 0.1 OF27GISTOS O70 9% a 
FREQUENCY f (MHz) INPUT POWER Pin (W) 
OUTPUT POWER, TOTAL CURRENT, OUTPUT POWER, FINAL-STAGE 
FIRST-STAGE CURRENT VS. CURRENT, INPUT VSWR vs. 
SUPPLY VOLTAGE FIRST-STAGE VOLTAGE 
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i es orga ak OE 
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SUPPLY VOLTAGE Voci1=Vcc2 (V) FIRST-STAGE VOLTAGE Vcc (V) 
OUTPUT POWER, TOTAL CURRENT, OUTPUT POWER, TOTAL CURRENT, 
FIRST-STAGE CURRENT VS. FIRST-STAGE CURRENT VS. 
INPUT POWER SUPPLY VOLTAGE 
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OUTPUT POWER Po (W) 


OUTPUT POWER Po (W) 


OUTPUT POWER, FINAL-STAGE 
CURRENT, INPUT VSWR VS. 
FIRST-STAGE VOLTAGE 


Voec2 =12.5V 
f=225MHz 
Pin=0.3W 


FIRST-STAGE VOLTAGE Vcc (V) 


OUTPUT POWER, TOTAL CURRENT 
FIRST-STAGE CURRENT VS. 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE Voco1=Vece2 (V) 


MITSUBISHI RF POWER MODULE 


MS7774 


220~22SMHz, 25W, FM MOBILE RADIO 


nN WwW 
INPUT VSWR Pin 


— 


FIRST-STAGE CURRENT 
lec: (A) 


TOTAL CURRENT 
Iy (A) 
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OUTPUT POWER Po (W) 


OUTPUT POWER Po (W) 


OUTPUT POWER, TOTAL CURRENT, 
FIRST-STAGE CURRENT VS. 
INPUT POWER 


loc: (A) 


FIRST-STAGE CURRENT 


I7 (A) 


TOTAL CURRENT 


1 
0.01 0.02 0.03 005 0.1 0.2 0.3 0.50 


INPUT POWER Pin (W) 


OUTPUT POWER, FINAL-STAGE 
CURRENT, INPUT VSWR vs. 
FIRST-STAGE VOLTAGE 


Voc2=12.5V 


INPUT VSWR Pin 


Cro. 6 e-"“he 12513: 


FIRST STAGE VOLTAGE Voc: (V) 


MITSUBISHI RF POWER MODULE 


MS7774 


220~22SMHz, 2SW, FM MOBILE RADIO 


DESIGN CONSIDERATION OF HEAT 
RADIATION ; 


Note the following when designing a heat sink: 


1. Junction temperature of built-in transistor at 
standard operation 
(1) Thermal resistance between junction of built-in tran- 
sistors and case 
Thermal resistance between junction of 1st stage tran- 
sistor and case 
Ren(j-c)1 = 8°CM (typ.) 
Thermal resistance between junction of final stage 
transistor and case 
Rinij-c)2 = 2°C/w 
(2) Junction temperature of built-in transistor at standard 
operation 
@® Standard operating conditions 
Po = 30W, Vcc = 12.5V, Pin = 0.3W, ny = 43% (rated 
minimum), Po, = SW'Note 1), 17 = 5.6A (17, ‘Note 2) = 
0.9A, Iz (Nore 3) = 4.7A) 
Note 1: Output power of 1st stage transistor 
Note 2: Current loss of 1st stage transistor 
Note 3: Current loss of final stage transistor 
® Junction temperature of 1st stage transistor 
Tha =(Vec x Iti - Por + Pin) x Renij-c)1 + Tc Noms) 
= (12.5x09-5+0.3)x8+T¢ 
=52+T. (°C) 
Note 4: Case temperature of device 
@ Junction temperature of final stage transistor 
Tj2 = (Vee x Ir2 — Po + Por) X Renij-cy2 + Te 
=912.5x4.7-30+5)x2+Te> 
= 68+Tc (°C) 
2. Heat sink design 
To design the thermal characteristics of a heat sink, keep 
the case temperature below 90°C when output power Po is 
28W and the upper limit of ambient temperature T, is 


60°C. 
The thermal resistance Ryn (c-a) ‘N° 5) of a heat sink to 
achieve this: 
Te -Ta 90 - 60 
Renic-a) = : ad CG ane ea 
fe) 


— -Pot+Pin — -30+0.3 
1 . 
Uf) 0.43 

T 


Note 5: Including the contact thermal resistance be- 

tween the device and the heat sink 

Mounting the device on the heat sink with the above 
thermal resistance, junction temperatures of each transistor 
module becomes as follows: 

Tj: = 142°C, Tio = 158°C at Ta = 60°C, Te = 90°C, 
Since the annual average of ambient temperature is 30°C, 
junction temperature of each transistor becomes as follows: 
Tj, = 112°C and Tj2 = 17°C. 

Use of these built-in transistors in temperatures below 
the maximum junction temperature Tjmax 175°C is guar- 
anteed. 
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MITSUBISHI RF POWER MODULE 


M67712 


220~22SMHz, 2SW, SSB MOBILE RADIO 


DESCRIPTION 
M67712 is a thick-film RF Power Module specifically OUTLINE DRAWING Dimensions in mm 
designed for 220 ~ 225MHz 25W SSB mobile radios. 


FEATURES 

@ High power, High gain: Po > 30W, Gp > 20dB, @Vcc = 
12.5V, Vbb = 9V, f = 220 ~ 225MHz, Pip, = 0.3W, 2g" 
Z1 = 502. 

@ High power, High gain: Po 2 30W, Gp = 20dB, @Vc¢ = 
12.5V, Vpb = 9V, f = 220 ~ 225MHz, Pip = 0.3W, Zg = 
ZI = 502. 


23.5205 


APPLICATION 
For output stage of 25W mobile radio sets in 220 ~ 
225MHz band. 


PIN 
@ INPUT TERMINAL 
Ist STAGE DC SUPPLY TERMINAL 
2nd STAGE DC SUPPLY TERMINAL 
4) FINAL STAGE DC SUPPLY TERMINAL 
(© OUTPUT TERMINAL 
6) FIN (GROUND) 


EQUIVALENT CIRCUIT 


Ist STAGE FINAL STAGE 
OC SUPPLY BASE BIAS DC SUPPLY 


FIN 
(GROUND) 
ce 
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MITSUBISHI RF POWER MODULE 


M67712 


220~22SMHz, 25W, SSB MOBILE RADIO 


ABSOLUTE MAXIMUM RATINGS (Tce =25°C unless otherwise noted ) 


OC supply voltage 


Parameter 


Output power 


Total efficiency 


Load VSWR tolerance 


3rd internalmodulation distortion 


5th internalmodulation distortion 
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220~22SMHz, 25W, SSB MOBILE RADIO 
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INTERNALMODULATION DISTORTION 
VS. PEACK ENVELOPE POWER 
CHARACTERISTICS 
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